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(54) PATTERN INSPECTION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a pattern 
inspection system in which the defect of an image to be 
inspected can be detected while taking account of the 
effect of a noise component. 

SOLUTION: A pattern inspection system 1A generates a 
difference image U between an image to be inspected S 
and a reference image R and converts the pixel value of 
each pixel in the difference image U into an error 
probability value Er using a standard 
deviation a concerning to the pixel value of the 
difference image U. An absolute value image A generated 
based on the difference image U is used in the 
conversion. The error probability value Er thus obtained 
represents the degree of defect concerning to each pixel 
of the image to be inspected S and a decision is made 
whether a defect of an object to be inspected is 
presents or not at a position corresponding to each 
pixel of the image to be inspected S based on the 
relation of magnitude between the error probability 
value Er and a specified threshold value. 
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lz£ 0 W-><DXMN&Et:ff o n*- yWm.X'fo 

|£M#B&K;fctf-&#B*coBaSffi£, HutEilftWBfc: 
8t36§£B. 

[|f*Jl 2 ] gf$3 1 fcieifc^*- y«»:ts 

-fix t H?ie«^B« i: <nm<MSSk<r>&#ffl8i 

teSSfcU £4>K. WIiE«R<^)S»B«te*>fe6«iBB 
*<OX7-SI*«coa2r**6S i t \,z X *) . ttriffl&4*£ 
B»(0#B*^W-r-S.^i«-^v^lX«-rs - i: Sr#S 

[W^ia3] if^«2tctettw^-^^^B^fc 

H?IB#®B^JX^*S«, t»E«MftB«K*±ixS19£ 

u 

kssjiu zhiz. mmwrn^jn-mmizhtz^mm 
mi&<o&wmi,zm't&x.v&fe^£M^& £ t swat 



miiwm^m¥£mz£m^ti&xmm^bm 
fenmmtnjvmmzm^x . mMmw&mm<?>& 
mmizttm^&tiLmi.z&tt&wfo^&^xM^m 

[000 1] 

^H^?, XlO-bKISSL if^^x^ 
[0002] 

W$&fe>*?—>t LX^WM&Z^X , «^B 
[0003] ZcoX o Kt&mzn^Xli. H^B^fc 
[0 0 04] 

[ 0 0 0 5 ] 0 1 4{i. IBi-B^^^tL^^SccoB* 
«DafgtttCOV>Tc0^*tC-PV»t<02O£0CT (a) , 

(b) *&twx'bh. ZixZ'twWz&^x . SIW 
Ji. M^B0u^t3ttS#B«»B*tt (H^JSJ^ffl) 
JSL, fKMU. «-M^il«ffl2:*t-i»B*«0gC 
B*SC) Sr^LTV^. 1214 (a) (±. J A XOiWfi 
#v ^H^B0lc3V ^xvyyyyX'fo*) . Hi 4 (b) 

/>f xmfif^^mtmmz'o^x^y^yx'h 

[0006] tztUI. ^(0111 AhZTprfX 3tC. -^co 
y>f X«*3&*^v^S£»B« ( a ) & iUV-'f x&km? 
tn^&jtWSk ( b ) ay^-ftL^^zijm—com^^. 

ifctsSrS^i:****. -t^hib. mi 4 (b) colBJ- 
H«KStt !>*3SraffiV b £0 1 4 ( a ) co3£0»«fc 
fflV^i, 014 (a) fc^-tJ: d^y^fX^^RS 
ibT^JS-r.i.-4:A i S>-g». ifciBC. 014 (a) 
O^Bffi^^tf-SSarattV a 2:0 1 4 ( b ) OH* 
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[ooo7] ifc. *tL?tim&&iiz.i^Tfflm<nmte. 
w%mm.imt>& *>k ^ozb mmimmx-h ht^ 

[0 0 08] -ti-C, *5HHJ±tWEIBIHjat:**, ^ 
[0009] 

tf>. iS^lfc£*3f6!!BH:. «#sSB{£k#K?B<ak 
SrJttJ-r?.^ biz X r>W—V<r>XWffi&*' j no'*-?- 

zmft^&w®&swm&£&b , 15ffi»*ftaffi««0Jt 
k * S«SWR*lD«i^S#saii«SX»*S k . 
ttSMEHflk k lu ffi»^eB« k <ora^H»a« £ 4j£ 

ttfOk LT«DX5>-*Wffiic^J&f £ - kt«t 9 . HtTlS 

[ooio] 2 tciaauojwmi, fi^ii i iztm 

(r»%9 — >ffi&gimzi3 v , fiia#K3B«Etf##P5 
li. aGR<0#SSlB«*]R»t, BufaXPfiJgl^aWt*© 

flucn-r&wwi&frfflvvr %m.&g&wmzt5i?&& 
mmnmmmz^-MmmizgmL. zi>iz, miaa 

* & d k £ J; 0 . fHE««BttB«^45-a*KR|-r ^ 

[oom a*«3KiB««>«^i, n*ii2 (etas 

OiBUV-yttL. frtei«^SB«5Xf##S{±. m 
SffiHfckl/CJDtf#U «»BaB«ffi»*S«i« MiSt 

mmmiz^tixhmim^mmm^M^mmcomii^ 

[ooi2] wmmA iztmmpm. nim 1 £te« 
w^-yifcggimz^vz . frie^4BiHBX»#s 

S« » nt aiS^ WB&EB&^ft-rft k ffte#.^Btil 

mmzmthmwmm*m^xm%&mftmmzi6Vh 



m&<r>&ftmmzhK h^mmm^y-^mm.^m^ 
m>hzb\,z&*). miimmmmn&mmzmt&x 

W8&^*Wt*t* - k *ft«k -r s . 
[0013] mm 5 KSafoOffelBtt, 1 fcV* L 

**^Wg-r4flS#S. Sr$fetciii-l»-k$r#Sk 
[00 14] 

[^BH^sfecojKHS] <a. hi mmm>m i * 
»bb<o* i mmmzfazw - >-^*jis i < i a ) 

80EW*k*.&*t*«J (WSSiEtt^ft) 2 5:«iS-ri»X 
Y^-^3k. XY-5 l -?'/l'3tXjSri*ltJj:VY*rtl 
^-etl.-e^lgirtSt— ^4 a, 4b^ri:$r-S-tfiEK)gP 
4k. S«S«t»2JI«tSCCD5'(^Vt5 

^mm*m-f, H2Kwrf iatc. x^wji. 

I6IJ3 it* -Y*ifiifc:-eii-r*i« 9 Si t^? MJ 7 xttCK?'J 

[0015] A^-y^ilUii, «1»*t 

gpiOk. «£«M«SOJt!(R««fc ! Sr*#!HH«R* 
88H-S#HaH«JRf»* 2 0k. fiifRtttfi 
ft S k «0ia«0!fc#mft U Sr^« t ^IS^-B^U wBfg 

klcJ: 0«*BlcBfilSco#B*fcM-tSis:R5S-^v->&JX 

#-*-s*:K«^v^]Rft*3 o k . wm^mm3 o 

«^^W2cOXPfi^*il$r ! f a l^-r4^Pfi* , )^4 0 
k £:•{!.££> . 

[0016] dir. ttimttK^l 0{4. CCD 

W:b LTKW-fS^aJrlf d . 
[0017] ft^WWi. XYf— ^W3<OYS-|6j 

ft«j2fc:S*LTffl««tY*i*i ( + ) t-^iftU 

<Oj:3 i 5rY*|fti<7)^aEC«fc^"C. »I«E««*2*J»« 
L^Bf* (J*IT, r aaB^J kfc«rT6) 2r^^-k 
S . * bT . 1 OlzX 0 . :o 
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zco X o tz UT# ^ft^SMB® s iz-o^ximw 
[0018] *<o&. ccD^'fy-feytsii, »#e£ 

«JB*2t=*tLTX*|6l ( + ) tcm^itS (fcfcilflBx 
a) tfr«B*tWfc»»Lfc«. «»Wfc:Y*iaj (-) t 
»»U5fejef"*ifctc«J:r>-Ct>, R«tf>*8Bffi»SSr 

#i» i t h . $ ^ ( + ) <v®mmw 
t, Y^rrfi] ( + . -) '\*»oswi^*«w=ii9»*- 

[0019]**:* 4MMURft&2 0(5, llfc&SBtfc 
fJ^SP 4 0 tfXSfl&T'o -y ? mxh & . XPfSS-^rV ^Rftffi 

3 out, niM8Bi*3 1 . mnm.M.tammU3 2 , <jfh 

4. ifc, $M£l*e»4 0W:, -fi«JigP4 lSrWL 
tv>&. 

[0021] H3 ^sat***^ zti&coymg.^ 

J: tifXHSttfeSB 4 o K i & mmzwu-t siantcfe v ^ 
t , ±S£Lfc «k o fc Lt , «M*£iniURft$ 1 0 e «k 0 

Bga^R^^^tv^fccOk-rs. 
[0022] £-f , H^5«kaSB3 1 tt» #BBH«Rk* 

i$sb<» s k om^mi-mm u sr^-r & . *f*wfc 
[ o o 2 3 ] 4*:, *g#fitirai*asi3S3 2i±. 

35 3 l O^^ix^lBJ-Hfiluta^v^t^ffiB 

lz£K>. X7-5i^ffl^SR3 4fci5V>tfflv^ixl.«5 
fcHIB&A £ J> £> te^^fig; L t & < a k tfTZ i> . 
[00 24] ZblZ. dfh*gP3 3t4. 3 1 

OBfSS (fck*.lf£t<DB§£) Kowt, ZcrMffc&te 

[0 0 2 5] fU. 17- 5Wfit^i&l5E3 4(i:, tftt 
*SP3 3tC*5V^tSCtll$^S*«ll<?^ffl^t, i£# 
MmUK;fc(t£#BSt<0B*ffi£X7- ; »ffiE r 



[ 0 0 2 6 ] r^pjgig^^j fcL &Bf»#KXF6t' 

SrSt-f r%m&BLi kiSlir6Ck*>t'&l>. Srti. 

X7-5i^ffi^SB3 4^J; , )X7-5i*ffl 
fe»Hrt-*tc*fc->T. H^B«U*^^Sixfc^f 
fflB^A Srfflwt BS»W(c»a'f 
-IfifcB&gSirf, H^B^UCt5tt5#B*«0B*tt 

[0027] l (= Ur*«-5t. 

fflBm Aco#B«^B*ffi ( iSffiffi ) i #x 7 
Er ( i ) fcSaft^ilS. 

[0028] 

[^U 

/fiL.Erd ) #1.0£©x£iIBA 
V E r ( i ) = 1 .OfTS. / 

[ 0 0 2 9 ] Z ZX\ i (4^«<IB^ACO#B^OB* 
fit (WT, r^-^fjij^fflj fcfcSrtS) . <fii&& 

mm<7>mmmm. c\,&j^*—?$m.. Er ( i > (±n 

^•^MiftKfil i <5DX7-5PM£^H\ 
[0030] 4fcs 04(i, M^-i^MiUgffi i *>ioX7 

-wie r 'Kngmzft o $mffl&z&-tmx'$> h > 

liX7-«*ttEr?rtLt^li. ^<7)@4 

e r ktmwmtt Ltz*mx'ttm^ifhtix^&. 
mmma *fkiiz.m. (cxoi *t- ^^leMviDS* 

i 0 . 0 1 1 . 0 4t<0#l7- il^llE r tc*t 
[0031 ] CICt*, ^n°7P<— ?fi$&cli, L^VxifflS 
^jlJKffli itt5HB«E rcOfe^ffl ( 1 . 0 ) Iztt 

fc-3tft>ii&*oi,zmmitzti&. 

c ^ hZ\kt,Z£->X mi-W^mSM i kX9-51 
*fflE r t ^miHl Sr «t 0 3t«JtC«^r S - k ^'t'# 
£> . k Itf , BS^jWBfi^^tr* & k S 
iES^fctsttSia (-cxo) ( c 

x a ) £ fcoSI^^^JKMiSc^^ffl^c = 3 <7)k # 
IC95. 44%, c = 4«i:IC99. 9999%k^T 
ZZklzftlfeLX. c = 2~4cO<i5rSiR-T«.-fc : 5rk' 

*^r«gt'*s. 

[0032] *tJ. -roHri-il&tti&Jgfil i *>fex5-« 
^filE r^c7)^m»#«, kX7— SI 
ME r k <7)M«2r^> t^tSW Lfc/P v9Tv TJ- 

-fiv (lut> (cafi^v^Tffaikt^rffi-cfcs. 
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[00331 gaiSftfc&X^-HSWIE H4, 

[0034] £tz. -mM®&M4 1 XfiSJK-^BX 

SKt3(t«.«^M«ft2co^P(5c7)*«l$r«^S i t 

[00351 05(a), (b), ( c ) {4, IfefrB® 

m-tmX'hh. ZC0d*>. M5 (a.) , (b)fci5Wt 
»4. «tMil4. H^B«Ufcrt5ttS#B«wiB*ffi (l^fr 
«K«> «MWi. #a*HME«* : ^-*H*^> 

¥^Sr*W^{'Sn»:tT«ISt-m«J:^. 05 
x-hK). 05 (b) (i. y-f x^^^vin^-a^t; 

owccoX^yT'&S. =5rfc, 1215 (a) fcit/05 
( b ) 14, WWU 014 ( a ) il/0 14(b) 

[0036] -f-LT. gftwmvizm-t&mme&mm 

Wt. S4Xf&&&&\>*)9& (05 (a) ) , JAXfo 
Wfi'^^^a (05 (b) ) Wt-ftMDisi&hffl— S 

Sfc, 05 (c) iZ^-tXd^Z. 05 (a) &J:t/05 

(b) <r>^-ftL<r>m^<r>yyyi> (Sf&W£i4) n—co 
^mmzwmt^fih. 05 u) Ktjv^rtt, saw 
±15 ( a ) , ( b ) tmm. 

B*»$: (^BSifSO Sr^LTV *st$4«4, H# 
( a ) . y XfiE^^V^I-^ ( b ) <ov* 

x.y-nmm.E r*K<7mmi. mftt&ttWigM i 

[00 3 7] Lfc^ot, S^dHo^fflV^TP^-fb^ 



& C k iz i 0 ii^^rafflS: J: 0 Sf«fcK5r*- & £ fc W? 
( a ) , J A XtiLW^^kS ( b ) (O^fix^ 

tt>, 17 -flpgffi e r (c*f-r h n— <r>mmz x^mm 
[0038] jyjto «t a jc, £<os 1 wwww- 

y^S^B 1ACJ: ix<4 , #B?.B«R t ««QEB« S i: 
wp B 1<^M#B{£U££fiS;U ysKii#M&u<?5B3etI£ 

^B^«S-x^-5|^«E rlz$mt&Z blzi. D . 
tt^SB^ ScD#B*tcM-r&£PSJg"£^£Btf#-t& ^ 

mz&bt>titzmm.t cr>±'mt&z^*b& -fc^io, 

5£-f& -It Jli^fcV>-C. ±iecox^- ; 6i^ 

[oo39]<b. ^2 n*fi»® >±ie^ i mmmmiz 

fcv^T{4. #^B^BXf#gP2 0lcfcv>T. K^ISB^S 
coibR2t* t =&• 4 cO#H?.B(i R U £ ^>^— 
«0#S8B« R t ?^^SB® s t <o tt«W= J: 0 , K^B 
fllS^PSWSSrfi 1 o M&lz^xm.WLtzJ)K ZcoW, 

[0040] g52HSIS3BIIM=«4^^-VtWagB 1 

( i b) (4. mimmmmtmucom^.^Lxa'o. 

[0 04 1 ] <IC9SS2H]|fc^(;=fcVvc«:, HDjEU-C 

9->tt^%wfc£.nm**c cD^ y-fe^-9-5 1: 

yco a *><0tt*<0 1 ocom{S^°^->-^Mt-|.B^Sr» 
SBSEBIWRWffi 1 0 fc J: 0 »1^^B^ S h LTB5t# L . 

m^m&sw\-<nmfco&&^?-v<r>zft?Mzm 

fS52 (J^^xysW) nYXftlzmil-f&Wk^m®. 

SB«SfcLTIX#L. 2o»|ffl[^->'PA, PC 
^M-f?.B#c 7 )'eix-eix5:#BBB^Ri: LTBX#-t^ii 

[ o o 4 2 ] 06(4, m2m$mm< l ztfk$>xvm-&^M 

0 ( 3 0 B ) fcit^tfBWJfcaW 0 ( 4 0 B ) CO 
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##01353 la. 3 1 b. &tt(MttiJJ«IS 3 2 a , 3 
2 b. crf+fl:g|33 3 a, 3 3 b . x5-flP*HttSa»»3 
4a, 34b. *Jj:tfW*»3 5«:*rLTV*4. ifc. 

4taaw^W4 ot4. z«b«yi»4 1 s-^tlti^. 

[ 0 0 4 3 ] 06 Sr^.L&A^. ZtlhrtXV&fg^ 
m%& 3 0 B ti J: tffcKBWSHB 4 0 B OfSfifcfc 4 
fco^TiJMWS. £ft£<Ztftt8Jg£-V">IXf#SB3 
0 B&£Tf%m>l%&4 0 B(c4 &m?t=%Rft&VM 
IZ&^X . ±$tf)4 d tc LT . &8eSEB«Btf# SB 1 0 (,z 
4 0 WMBEBtt S >OTRf§3 it , #MBt6IX#SB 2 0 £ J: 

[ 0 0 4 4 ] 07 ( a ) ~ ( c ) 14. Ztl^iX. 
3>—yPA, PB, PCI,zm-t&&WiMi<OWW;P>WMB 

#Bflt<9B3?HI# 1 iX7cW{ci£?y$ixl> tT^$ 

ftxn*. 08#»£>01 Hi. 

f-yPA, PB, PCfcM-r6#iii«SrfflV^aiC(?5 

. i <r t-« . 3 # s , iisb comm^mxf&Th h 
miziz~?\iz. ztit>conx?&zxfmmk Lxmmz 

[0045] ft. m&wmffl3 1 ai±. tgmmmR 
(tmw-yp Aizmr&mto) tmm^m^.s <# 

fc(c4 O^frB^U (AB) £42j£-ri>. 
#uigB3lb(4. fii«R (ffiA7-yPC) fcte 
#?SlHftS (ffi^-yPB) hWB^ISU 
(BC) 

[ 0 0 4 6 ] «Wffl*ai^IIg|53 2 a(4. 

ims 1 aC«t04lSS<lA:S&^B«U (AB) t^o" 
VvCte*ffflB«A (AB) ^ffaVt&J&JlSrfH . Htt 

t=, mnmmwm3 2 b«, 3s#*saffl53 1 mc4 
9£j£$*uts#B«u (bc) dzm^xmtMmm 

A (BC) £JMW-4*QJi£tT'3. 
[0 04 7] 08(4. Z&XolzLX'&btUtf&ct&m 

mA^mmcom^Biw^mziji-tmx'hh. 08 

(a) {4. «S*feW»A (AB) SrSU 08 ( b ) 

t4. ttttffiBttA (BC) £*LT^&. 
[0 0 4 8] oft*g|53 3 a(4. £$HiaS!*3 

1 ad4 i9£j£S*ufc£#M«U ( AB ) OBfUflKW 

■*-.MtfWB2l<J (AB) £|£ti}L. otf-mgB3 3b(4. 

i&#*yia53 i b izx titz^ft'sm.v (bo 

[0 049] LT. X-7— 58^ffiS38§&3 4 ati. er 
tW»3 3aK:fetve*ai3*ufcfl^flKI<7 (AB) * 
ffl^T. *g#HIBf£A (AB) dfcttS&BsgcDBSiffi 
JX7-5|fiE r^mtJtx5-5l*ttBfilE (A 



B) X7-fiPP<Mlg53 4b(4. a 

ff*«3 3bfcfcl*T*ffi3ftfc**«B£<* ( BC ) 5r 
fflvvf. *£*NiBt&A (BC) (Ci3(tl>#B#<7)BSHI 
5:X7-WfE r (C^& Lfcx?— W*fflW*E ( B 

o z(D^mmmz^xi>. ±umimmm 
mt mmx-fo o . 8* 1 fc^^a-casfiisesiafc* 

[00 5 0] 09(4. i<7) J: 0 LXftt>tltlZ-7-M 
mMSiSt. E co=&B*coB*<i^^i^W(c^-r0"t-3b l> „ 
09 (a) (4. X7-I*fiIffiE (AB) £SU 0 
9 (b) (4. x5-5MMia«E (BC) ZmtX^ 
h. 

[005 1 ] $^(C «3ra$3 5(4. JJEfctSWC^ 
iX3tX7-51^fflB«E (AB) fcX7-il*tfB«E 

(bo t ci^v^siitE pst^s . jumc 

(i. l7-«$IIiE (AB) joctt/x^-WfflB 
»E ( B C ) cO#MJEB*[sl±coB«<i& - 1 
J: 0 . -e<7>«*B<iE P<o&BStf>B^ffl£3<tf>S . 
fc^f L. ZZ\ XliX K> HBHtt* *:*>, ft 2 CSVf 4 3 

(c ffiai^&^Tv^. 

[0052] 
[»2] 

EP = /E ( AB ) XE ( B C ) 

[005 3] 3r£. 15-^-E (AB) , E (BC) , EP 
(4. **B«^**-f t><0i: LTfflV>TV->l»fa-^T'J> 
^>*i. SS:2(c:B^T(4. #X5-5I*(1B^E (A 
B) , E (BC) isitfft£Bfi&EP<o#BS«fc:*<9 

fc. ^dT'(4. 2o<7)X7- ; B*fflB^E?rfflV^-ca»: 

-SPMfiBiftE ^I^tSWE P &««>**&K 
(4. nH<^x5-m*ffiB«E£fc(t&:H)£B*<^«i: 
{lOn^S5r. «*B^E PO#B*^B«tti: LT* 

[0054] z<om2mtmmi l zi3^xt l &. znxoiz 
Lxn^titzm%wi&v.p<r>&mm<rmmmK wit 

H&Se?)#BSfcB8-r&M§JK-&V'>££|-r. t^r*>^>. 
""^PfiJK^-t^j (4. X7-WIME (AB) fcit^ 

x5-«i*fflB^E (bc) iz&wzttmmmnmmm. 

(t^fc^x5-WfE r ) |b)±co« ( 4 DIE«I(C{4 
fflSIT^ ) b LT . ^PiS«-^v ^!R#gP 3 0 tc i 0 

[005 5] 01 0(4. .KOi^tCfC^iXJta^B 
filE Pco«-BScoB#ffl$-^W(c^0"C<bS . 

[ 0 0 5 6 ] UT . H«t;SQ ! ilSE4 1 (4. «*B^E 
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